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Features
* VDS = 650V, ID = 7A

RDS(ON) = 1.2Ω (Typ.) @ VGS = 10V

* Low gate charge (Qg-typ: 30nC)

* Low Crss (Typical 16pF)

* Fast switching characteristics

* Good stability and improved dv/dt capability

* Lead free available (RoHS compliant)

* TO-220AB and TO-220F packages

Applications

• High efficiency Switched Mode Power Supplies

• LED Power Supply

Pin Description and Schematic

N-Channel MOSFET

Package Marking And Ordering Information

Device Marking (a) Device Package Quantity

HCR7N65FT2FBP HCR7N65F xx TO-220F 1000pcs/Box

HCR7N65PT22BP HCR7N65P xx TO-220AB 1000pcs/Box

Note a. ”HCR7N65F” and ”HCR7N65P” identify the product; ”xx” is the date code.
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Absolute Maximum Ratings
TC = 25°C, unless otherwise noted

Parameter Symbol HCR7N65F HCR7N65P Unit

Drain-source voltage (VGS = 0V) VDS 650 650 V

Gate-source voltage (VDS = 0V),
AC (f > 1Hz) VGS ±30 ±30 V

Continuous drain current, TC = 25°C ID 7* 7 A

Continuous drain current, TC = 100°C ID(100°C) 4.0 4.0 A

Pulsed drain current (Note 1) IDM 16* 16 A

Maximum power dissipation PD 73 164 W

Derate above 25°C PD 0.58 1.31 W/°C

Single pulsed avalanche energy (Note 2) EAS 500 mJ

Avalanche current (Note 1) IAR 7 A

Peak diode recovery dv/dt (Note 3) dv/dt 5.0 V/ns

Maximum lead temperature for soldering TL 300 °C

Operating junction and storage
temperature range TJ, Tstg -55 to 150 °C

Note *. Drain current is limited by maximum junction temperature.

Note 1. Pulse width is limited by maximum junction temperature.

Note 2. L = 10mH, IAS = 10A, VDD = 100V, RG = 25Ω; starting TJ = 25°C.

Note 3. ISD ≤ 7A, di/dt ≤ 100A/µs, VDD ≤ BVDSS; starting TJ = 25°C.

Thermal Characteristics

Parameter Symbol HCR7N65F HCR7N65P Unit

Thermal resistance, junction to case RθJC 1.71 0.76 °C/W

Thermal resistance, junction to ambient RθJA 44 62.5 °C/W
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Electrical Characteristics
TA = 25°C, unless otherwise noted

Parameter Symbol Test Conditions Min. Typ. Max. Unit

On/Off States

Drain-source breakdown voltage BVDSS VGS = 0V, ID = 250µA 650 - - V

Breakdown voltage temperature
coefficient ΔBVDSS/ΔTJ

ID = 250µA,
referenced to 25°C

- 0.57 - V/°C

Zero gate voltage drain current IDSS VDS = 650V, VGS = 0V - 0.05 1.0 µA

Zero gate voltage drain current IDSS VDS = 520V, TC = 125°C - - 100 µA

Gate-body leakage current IGSS VDS = 0V, VGS = ±30V - - ±100 nA

Gate-threshold voltage VGS(TH) VGS = VDS, ID = 250µA 2.2 2.8 3.8 V

Drain-source on-resistance RDS(on) VGS = 10V, ID = 3.5A - 1.2 1.35 Ω

Dynamic Characteristics

Parameter Symbol Test Conditions Min. Typ. Max. Unit

Gate resistance Rg f = 1MHz, VDS open - 3.0 - Ω

Input capacitance Ciss

Output capacitance Coss

Reverse transfer capacitance Crss

- 1186 - pF

- 90 - pF

- 4 - pF

VDS = 25V, VGS = 0V,
f = 1MHz

Gate Charge Characteristics

Parameter Symbol Test Conditions Min. Typ. Max. Unit

Total gate charge Qg

Gate-source charge Qgs

Gate-drain charge Qgd

- 22 - nC

- 7 - nC

- 4 - nC

VDS = 520V, ID = 7A,
VGS = 10V (Notes 4, 5)

Notes 4 and 5: see the following page.
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Electrical Characteristics (Continued)
TA = 25°C, unless otherwise noted

Switching Characteristics

Parameter Symbol Test Conditions Min. Typ. Max. Unit

Turn-on delay time td(on)

Rise time tr

Turn-off delay time td(off)

Fall time tf

- 10 - ns

- 11 - ns

- 25 - ns

- 32 - ns

VDS = 325V, ID = 7A,
RG = 10Ω (Notes 4, 5)

Drain-Source Diode Characteristics

Parameter Symbol Test Conditions Min. Typ. Max. Unit

Source-drain current (body diode) IS

Pulsed source-drain current
(body diode) ISM

- - 7 A

- - 16 A
TC = 25°C

Forward on voltage VSD
TJ = 25°C, VGS = 0V,

ISD = 7A
- - 1.2 V

Reverse recovery time trr

Reverse recovery charge Qrr

- 360 - ns

- 655 - µC

VGS = 0V, IS = 7A,
di/dt = 100A/µs (Note 4)

Note 4. Pulse test: pulse width ≤ 300µs, duty cycle ≤ 2%.

Note 5. Essentially independent of operating temperature.
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Typical Characteristics
TJ = 25°C, unless otherwise noted

Figure 1. On-Region Characteristics Figure 2. Transfer Characteristics

Figure 3. On-Resistance Variation vs. Drain Current and
Gate Voltage

Figure 4. Body Diode Forward Voltage Variation vs.
Source Current and Temperature

Figure 5. Capacitance Characteristics Figure 6. Gate Charge Characteristics
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Typical Characteristics (Continued)
TJ = 25°C, unless otherwise noted

Figure 7. Breakdown Voltage Variation vs. Temperature Figure 8. On-Resistance Variation vs. Temperature

Figure 9. Maximum Safe Operating Area Figure 10. Maximum Drain Current vs. Case Temperature

Figure 11. Transient Thermal Response Curve
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Test Circuits and Waveforms

Figure 12. Gate Charge Test Circuit and Waveforms

Figure 13. Resistive Switching Test Circuit and Waveforms

Figure 14. Unclamped Inductive Switching Test Circuit and Waveforms
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Package Dimensions

HCR7N65F - TO-220F Package
Unit: mm

DIM Millimeters DIM Millimeters

A 10.16±0.30 C2 28.70±0.50

A1 7.00±0.20 D Typical 2.54

A2 3.12±0.20 D1 1.47 (MAX)

A3 9.70±0.30 D2 0.80±0.20

B 15.90±0.50 E 2.55±0.25

B1 15.60±0.50 E1 0.70±0.25

B2 4.70±0.30 E2 1.0×45°

B3 6.70±0.30 E3 0.50±0.20

C 3.30±0.25 E4 2.75±0.30

C1 3.25±0.30 - -



HCR7N65F / HCR7N65P
650V, 7A N-Channel MOSFET

Product Specification V1.2 www.hcrsemi.com Page 9 of 10

Package Dimensions

HCR7N65P - TO-220AB Package
Unit: mm

DIM Millimeters DIM Millimeters

A 10.00±0.30 J 28.88±0.50

A1 8.00±0.30 K 3.00±0.30

A2 5.00±0.30 M 1.30±0.30

B 13.20±0.40 N Typical 2.54

C 4.50±0.20 P 2.40±0.40

C1 1.30±0.20 Q 9.20±0.40

D 0.80±0.20 S 0.25±0.15

E 3.60±0.20 T 0.25±0.15

F 3.00±0.30 U 2.80±0.30

G 6.60±0.40 DIA Width 1.50±0.10
Depth 0.50 MAX

H 0.50±0.20 - -
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Conditions of Soldering and Storage

Recommended condition of reflow soldering

Recommended peak temperature is over 245°C. If peak temperature is below 245°C, you may adjust the
following parameters:
• Time length of peak temperature (longer)
• Time length of soldering (longer)
• Thickness of solder paste (thicker)

Conditions of hand soldering

• Temperature: 300°C
• Time: 3s max
• Times: one time

Storage conditions

• Temperature: 5 to 40°C
• Humidity: 30 to 80% RH
• Recommended period: One year after manufacturing


